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Abstract 
Aims: Anomalies of tooth number may not be isolated conditions but may have wider 
associations in the development of the dentition including tooth size. This study aimed to 
examine links between hypodontia, supernumerary teeth and crown size, considering the 
effect on the development of the whole dentition and so increase understanding of the 
aetiology of these conditions. 
Methods and Results: The patients, who were all of European ancestry, were 60 young adults 
(30 males and 30 females) with hypodontia and 60 age and sex matched controls together 
with 60 young adults (39 males and 21 females) with supernumerary teeth and 60 age and sex 
matched controls.  Hand measurements of mesiodistal and buccolingual dimensions were 
made of the teeth on dental study models using Mitutoyo electric callipers.  The mean value 
of two measurements was used and intra-operator and inter-operator reliability determined. 
Patients with hypodontia had smaller teeth than the control group and this difference was 
statistically significant (p<0.05) for all teeth except the MD dimensions of 13, 23, 24 and 44.  
The difference in size was greatest for the BL dimensions in hypodontia patients.  Further, 
the greater the number of missing teeth the smaller the tooth size.  The hypodontia patients 
also showed higher variability in tooth dimensions than the control group.  Patients with 
supernumerary teeth had larger teeth than the controls, with the greatest differences in the 
MD dimensions.  In both hypodontia and supernumerary patients the differences in tooth size 
were generalised throughout the dentition. 
Conclusions: In anomalies of tooth number the size of teeth is also involved.  In patients with 
hypodontia and supernumerary teeth the crown size of the whole dentition is affected.  These 
findings are compatible with a multifactorial aetiology of these conditions. 
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Introduction 
Interplay between genetic, epigenetic and environmental influences during the process of 
odontogenesis can lead to a range of anomalies of tooth number and size, including 
hypodontia, supernumerary teeth, microdontia and megadontia.  Previous studies have 
reported co-occurrence of hypodontia and microdontia (1-8) and of supernumerary teeth and 
megadontia (1, 9), suggesting that these conditions may have similar aetiologies. This study 
seeks to investigate the link between hypodontia and supernumerary teeth and the size of the 
other teeth in the dentition of affected individuals.  In particular, comparisons are made 
within and between groups to determine whether there are any trends or patterns discernible 
in the crown size of other teeth, for example between the sexes, between mesiodistal and 
buccolingual dimensions, between maxillary and mandibular teeth, and between different 
tooth types, e.g. incisors, canines, premolars and molars. 
 
For the purposes of this study, hypodontia is defined as the congenital absence (or agenesis) 
of one or more teeth, while supernumerary teeth are defined as extra teeth present in addition 
to the normal human dental formula. The reported incidence of the two conditions varies 
between studies, depending upon the population analysed and the methods and definitions 
applied in the study (10). Both conditions show an uneven distribution between the sexes, 
with hypodontia more common in females and supernumerary teeth more common in males 
(1). For hypodontia, apart from the third molars, which are frequently missing, the most 
commonly missing teeth are lateral incisors and second premolars (11). Hypodontia is more 
commonly bilateral than unilateral (12), with the absence of a tooth significantly increasing 
the chance that its antimeric and vertical neighbours are also missing (13). The most common 
location for single supernumerary teeth is the maxillary incisor region (14) and for multiple 
supernumerary teeth is the premolar region (15), followed by the molar and then the anterior 
regions of the dentition (16). Supernumerary teeth tend to occur singly or bilaterally, with 
only 4.6% of cases involving 3 or more supernumerary teeth (16). 
 
Both hypodontia and supernumerary teeth are considered to have a multifactorial aetiology 
(1). While family studies and twin studies have indicated a substantial genetic component in 
the occurrence of the two conditions (17, 18), the variable expression of hypodontia and 
supernumerary teeth in monozygotic twins (19) indicates that other factors play a role in the 
expression of these traits. This reflects the fact that hypodontia and supernumerary teeth are 
both complex genetically heterogeneous traits (20). 
 
There is a growing body of evidence to suggest that there is a link between anomalies of 
tooth number and the size of the remainder of the dentition. This is supported by the observed 
reduction in tooth size in unaffected relatives of hypodontia patients (18), which indicates 
that this link is at least partly due to genetic effects. Furthermore, it has been found that teeth 
adjacent to missing or supernumerary teeth sometimes show abnormal development and an 
altered morphology (8). Such observations suggest that there is a link between the causes of 
hypodontia and supernumerary teeth and the determinants of tooth size and shape in affected 
individuals but it is still unclear whether this effect is manifested consistently throughout the 
dentition and whether certain teeth or tooth dimensions are affected more than others.  
 
Brook (1) has proposed a model that brings together the various genetic and environmental 
components of variation in hypodontia and supernumerary tooth occurrence and tooth size. 
The model posits a continuous normal distribution of tooth size and number, with an anomaly 
occurring when the genetic and environmental influences on an individual place them past 
the threshold for that particular type of anomaly. It accounts for the multifactorial and 
polygenic aetiology of these developmental defects of the dentition and for the variation in 
prevalence of the various anomalies in different populations and between males and females.  
The location of the thresholds for microdontia and hypodontia on the lower tail, and for 
supernumerary teeth and megadontia on the upper tail of the distribution reflects the proposal 
that these conditions are linked. The model has  received support from studies of both modern 
and Romano-British populations (8, 21). 
 
This study therefore aims to determine whether there are any discernible patterns or trends 
evident in the dental crown sizes of remaining teeth in patients with hypodontia, or of other 
teeth in patients with supernumeraries, in order to improve our understanding of the aetiology 
of these two conditions. 
 
Materials and Methods 
Two comparative studies were conducted using same methodology, one focussing on 
hypodontia and the other on supernumerary teeth. The studies measured the mesiodistal 
(MD) and buccolingual (BL) dimensions of the permanent teeth of patients with hypodontia 
or supernumerary teeth and of patients with normal dentitions, to identify the relationship 
between tooth size and these two anomalies of tooth number.  
 
MD and BL measurements were obtained from dental casts of 240 individuals, of whom 60 
displayed hypodontia, 60 showed supernumerary teeth and 120 possessed a normal dentition. 
Two sets of controls were used to allow age and sex matching of the hypodontia and 
supernumerary patient groups, who had different compositions by age and sex. 
 
For the hypodontia study, 30 males and 30 females with missing permanent teeth (excluding 
3
rd
 molars), with ages between 8 and 20 years, were selected for study (H group). The control 
group for the hypodontia study was also comprised of 30 males and 30 females, aged 12-20 
years and with no missing permanent teeth (excluding 3
rd
 molars) (C(H) group). All 
individuals in the hypodontia study were of European ancestry. 
 
For the investigation of supernumerary teeth, 39 males and 21 females were selected who 
were of European ancestry and aged between 7-30 years (S group). The control group was 
sex, race and age matched to the supernumerary group (C(S) group). 
 
Teeth with carious lesions or restorations, teeth associated with defects on the study models, 
and teeth which were not completely erupted or were primary teeth were all excluded from 
the study. For the H and C(H) groups, third molars were also not included in the study. 
 
Measurements were made from study models by hand using a modified Mitutoyo electronic 
calliper (with extended points for easier access to landmarks), after training in the 
measurement technique by an experienced investigator. Orthopantograms were used to 
confirm that the absence of any missing teeth was developmental and not due to extraction. 
Measurements were obtained systematically under standardised conditions, from the upper 
left quadrant to the upper right quadrant, then from the lower left quadrant to the lower right 
quadrant. The accuracy of the Mitutoyo callipers was 0.01 mm. As used on study models for 
measurement of MD and BL dimensions, the expected accuracy of measurement based on 
that reported in previous studies was ±0.1 mm. Each tooth was measured twice, on different 
occasions, and the mean value of the 2 measurements was used. Measurements were 
rechecked if there was a discrepancy of greater than 0.4 mm. The H and C(H) groups were 
measured by one observer, and the S and C(S) groups were measured by another observer, 
using the same method.  
 
The MD distance was measured as the greatest distance between the contact points on the 
approximal surfaces of the tooth crown, as defined by Moorrees and Reed (22), with callipers 
held parallel to the occlusal and buccal surfaces. Where teeth were rotated or had no adjacent 
tooth, dimensions were obtained by measuring between the points where the contact with the 
neighbouring tooth would normally be. The BL distance was measured as the greatest 
distance between the labial and lingual surfaces of the tooth crown in a plane perpendicular to 
that in which the MD was measured, as defined by Moorrees (23). 
 
For the H group, the position of the missing teeth and the total number of teeth missing were 
also recorded.  For the S group, the position of the supernumerary tooth, number of 
supernumerary teeth present and an adjacency value to show the number of teeth between 
each tooth and the supernumerary tooth were also recorded. 
 
Intra-operator repeatability was determined by measuring the MD and BL dimensions of 
either 10 upper and lower casts (for the H study) or 5 upper and lower casts (for the S study) 
twice according to the method described above and repeating these measurements  on a 
different occasion. A lower number of casts were measured a second time in the 
supernumerary study, as the hypodontia study had been undertaken as the first investigation 
and it had been found that remeasuring 5 upper and 5 lower casts was sufficient for 
determining reliability and obtaining significant differences. Inter-operator reproducibility 
was determined by comparing the measurements of MD and BL dimensions for either 10 
upper and lower casts (for the H study) or 5 upper and lower casts (for the S study) obtained 
by the main examiner and by a second examiner. Reliability was assessed by testing the 
statistical significance of any differences observed using paired t-tests. 
 
Comparisons of mean values for MD and BL dimensions of the four groups were analysed 
using SPSS.  As the data for H and C(H) groups were normally distributed, comparisons were 
made using analysis of variance. However, due to the different recording procedure used by 
the supernumerary tooth observer it was not possible to apply analysis of variance to these 
results, and instead the data were compared using simple t-tests. Regression analyses were 
used to investigate the relationship between the number of missing teeth and tooth 
dimensions and F tests were used to compare the variances of the different groups. The level 
of significance was set at p=0.05.  
 
Results 
High levels of intra-operator repeatability were seen for both observers, with no statistically 
significant difference between the two sets of measurements (Table 1). The inter-operator 
reproducibility for the supernumerary study was found to be acceptable for both BL and MD 
dimensions (Table 1). However, for the hypodontia study, the MD measurements made by 
the first operator were significantly different from those obtained by the second observer 
(Table 1). This variation in measurement error should be taken into account when interpreting 
the results. The BL measurements showed an acceptable level of inter-operator agreement, 
and showed no statistically significant difference between the two sets of measurements 
(Table 1). In all cases, the observed difference between the means of the two sets of 
measurements was relatively small in comparison to the size of the measurements being 
undertaken. 
 
All MD and BL dimensions in females showed significantly smaller teeth in the H group, 
except for the MD dimensions of 13, 23, 24, and 44 (Table 2). The percentage reduction in 
the tooth dimensions of the female hypodontia patients ranged from 2.1 % to 11.1 % in the 
MD dimension and from 5.1 % to 12.0 % in the BL dimension.  Likewise, all MD and BL 
dimensions in males showed a significant reduction in the H group over those in the C(H) 
group, apart from the MD dimensions of 14 and 41, and the MD dimensions of 15 where 
there was an increase in the H group (Table 3). The percentage reduction in the tooth 
dimensions of the male hypodontia patients ranged from 5.3 % to 13.9 % in the MD 
dimension and from 4.3 % to 15.5 % in the BL dimension.  
 
The variances of the MD dimensions of the lower first molar, lower second premolar and 
upper central incisor were higher for the H group than for the C(H) group for both males and 
females, although this difference did not reach statistical significance for all measurements of 
these teeth. For females, the variances of the MD dimensions of the upper first molar and 
upper second premolar were also higher for the H group than for the C(H) group, while for 
males the variances of the MD dimensions of the upper canine and upper first premolar were 
higher for the H group. For the BL dimensions, the variances for the upper first molar, upper 
first and second premolars and upper central incisor were higher for the H group than the 
C(H) group in both males and females, and the variance for the upper canine was lower in the 
H group. In addition, the variance for the lower canine was higher for females in the H group, 
and the variance in the lower first molar, lower second premolar and lower central and lateral 
incisors was higher for males in the H group than those in the C(H) group. 
 
It was possible to detect several patterns in the tooth size in hypodontia patients compared to 
controls (Tables 2 and 3). The percent differences in BL dimensions were greater for all teeth 
than those in the MD dimension, except for the upper first molar (for both males and 
females), the lower central incisor (for females) and the lower first molar (for males). The 
teeth of the lower jaw were also more severely affected in the BL dimension than the teeth of 
the upper jaw.  
 
Certain teeth within the dentition were also more severely affected by the difference in tooth 
dimensions than others. In the MD dimension, the upper lateral incisor and lower central 
incisor showed the greatest percentage difference, with the upper first molar and lower canine 
also markedly smaller in MD dimension in females but not in males. For the BL dimension, 
the lower central incisor was among the most strongly affected, with the lower canine and 
lower first premolar in females and the upper lateral incisor and lower lateral incisor in males 
also considerably smaller in the BL dimension than controls. 
 
Differences were also observed between males and females within the hypodontia group. 
Males tended to show a greater level of reduction in the BL dimensions of anterior teeth. In 
the MD dimension, males tended to show a greater difference in the posterior dentition and a 
lesser difference in the anterior dentition. 
 
As the number of missing teeth increased, for both males and females there was a general 
trend for MD and BL dimensions to be smaller. However, this difference was not statistically 
significant (p>0.05 for male BL, male MD, female BL, female MD). In contrast, when the 
data for males and females were pooled, the difference in tooth size reached statistical 
significance for the BL dimension (p<0.05). The smaller tooth size in the MD dimension also 
approached statistical significance (p=0.065) when the male and female datasets were 
analysed together. The differences in dimensions of teeth between those with adjacency less 
than two, and those with adjacency more than two did not reach statistical significance 
(simple t-test, p>0.05 for MD and BL dimensions). 
 
The overall MD dimensions of the S group were significantly larger than those of the C(S) 
group, when the data from males and females were combined. When males and females were 
analysed separately, the MD dimensions from individuals in the S group were larger than 
those from the C(S) group, but the difference was not statistically significant. The BL 
dimensions were generally greater in the S group than in the C(S) group, but again his 
difference was not statistically significant. The disparity in BL and MD dimensions between 
the two groups was greater for the females than for the males. In spite of the overall tendency 
for increased tooth size in individuals with supernumerary teeth, when comparisons were 
undertaken by tooth type, only the lower second premolar showed a statistically significant 
difference in MD dimension (p<0.05; Table 4). In addition, several teeth showed a smaller 
crown size in the S group, namely 32, 42 in the MD dimension, and 11, 21, 37, 47, 36, 46, 35, 
45, 32, and 42 in the BL dimension. However, in other teeth the increase in tooth dimensions 
was substantial, with percentage increases of up to 6.0 % in the MD dimension (in 37, 47) 
and up to 6.2 % in the BL dimension (in 33, 43). 
 
There was no consistent pattern in the percentage differences in tooth dimensions between 
the MD and BL dimensions for each tooth in the S group. However, the posterior maxillary 
teeth were more strongly affected by the increase in BL dimensions than those of the 
mandible. The largest increases in tooth size were seen in the MD dimensions of the lower 
second molar and lower second premolar, and in the BL dimensions of the upper and lower 
canines. 
 
The presence of supernumerary teeth appeared to be linked to greater MD dimensions 
throughout the dentition. No statistically significant relationship was observed between 
adjacency to the supernumerary tooth and MD or BL tooth dimensions.  
 
Discussion 
Patients with hypodontia had smaller tooth sizes in comparison to the control group. This 
finding is consistent with previous studies which have shown a link between hypodontia and 
tooth size in hypodontia patients (1, 6) and even in the unaffected relatives of hypodontia 
patients (18), indicating that part of this link may be genetically determined. For patients with 
hypodontia, crown size differences appear to be more marked in the BL dimension than in the 
MD dimension, confirming the findings of previous studies of hypodontia and tooth size (2). 
In addition, female hypodontia patients showed less difference in the size of their canines 
relative to their controls than male hypodontia patients. It is possible that this lesser 
difference in the canines is related to the smaller size of normal female canines relative to 
normal male canines. Males generally showed a greater percentage difference in BL 
dimensions in the anterior dentition and in the MD dimensions in the posterior dentition, with 
a smaller percentage difference in MD dimensions in the anterior dentition. The reasons for 
this trend are unclear at present. 
 
The presence of hypodontia does not just affect the size of the tooth, but it appears to also 
influence the level of variability in tooth dimensions. The tooth dimensions of the hypodontia 
patients generally showed a higher variability than those of the control group. No obvious 
pattern in variability was evident between different tooth dimensions or teeth, with both 
earlier-developing and later-developing teeth affected. This seems to suggest that the 
magnitude of the impact of missing teeth on the MD and BL dimensions of the formed teeth 
is variable. This variability may reflect the impact of differing environmental conditions, the 
different severity of hypodontia or the varying amounts of buffering of the individual against 
environmental impacts.  
 
For hypodontia, the teeth showing the greatest difference in tooth dimensions in both males 
and females are the lower central incisor (for both MD and BL dimensions) and the upper 
lateral incisor (for MD dimensions). For supernumerary teeth, the greatest increases in tooth 
dimensions are seen in the lower second molar and the lower second premolar (for MD 
dimensions) and in the canines (for BL dimensions). This suggests that these teeth may be 
more susceptible to disturbances during development than the other teeth in the dentition. 
Such a finding is consistent with the theory of morphological fields (24), which proposes that 
the earliest forming teeth in each part of the dentition are the least variable in morphology. As 
the lower central incisor, upper lateral incisor, lower second premolar and lower second 
molar are not key teeth in their respective fields (24), under the morphological field theory 
they would be expected to show greater variation from the norm, as is observed here.  
 
The coefficients of variation observed in the unaffected individuals also show a pattern which 
supports the morphogenetic field theory, with first molars appearing to show a particularly 
low level of variability, and the upper lateral incisor showing a higher level of variability than 
the upper central incisor. For the hypodontia patients, the coefficients of variation tend to be 
higher than those of unaffected individuals, with this trend most consistently observed in the 
first molars (for MD and BL dimensions) and the upper incisors (for BL dimensions). The 
pattern of coefficients of variation within the dental arch is similar in hypodontia patients to 
that observed in unaffected individuals, except in the female lower incisors where the trend is 
reversed. This indicates that in spite of the higher variability in the MD and BL dimensions of 
hypodontia patients, the distribution of this variability in the dentition is similar to that found 
in unaffected individuals, and to that predicted by morphogenetic field theory. 
 
The extent of the difference in tooth size appeared to be linked to the number of missing 
teeth. Although this was not statistically significant when males and females were considered 
separately, this is presumably due to the smaller sample size when the sexes were treated 
independently. The susceptibility of the results to sample size suggests that the relationship 
between tooth size reduction and the number of missing teeth may not be strong, in contrast 
to the findings of Garn and Lewis (6) and Schalk-van der Weide (25), who observed a strong 
relationship between these two measures. However, both these studies limited their 
populations to patients with severe cases of hypodontia, with at least six teeth missing. The 
removal of minor cases of hypodontia from their studies may have enhanced the strength of 
the relationship between the number of missing teeth and tooth size reduction. It appears that 
when less severe cases are also considered, the relationship is not as strong. This may be 
because these individuals are not as far past the threshold proposed by Brook (1) for 
hypodontia occurrence, and therefore will not show as great a difference in tooth size from 
the average size for their sex. 
 
As with hypodontia, the effects on tooth size of supernumerary teeth were generalized to the 
whole dentition. The teeth of individuals with supernumerary teeth tended to be larger than 
those of the control group, particularly in the MD dimension. However, as this tendency was 
only statistically significant when data from males and females were pooled for analysis, it 
seems that this trend was not as strong as that observed in the hypodontia group. Again, there 
is evidence for the independent influence of MD and BL dimensions. However, for 
supernumerary teeth, it is the MD dimension that is most strongly affected by the presence of 
the dental anomaly, consistent with the findings of Khalaf et al. (9). Females with 
supernumerary teeth showed a greater increase in tooth size than males, consistent with the 
prediction of the model of Brook (1) that the tooth size of females who had reached the 
threshold for possessing supernumerary teeth would be further from the average tooth size for 
their sex than males with supernumerary teeth. 
 
The largest percentage increases in tooth size in patients with supernumerary teeth were in 
the lower second molar and lower second premolar (both in the MD dimension) and in the 
canines (in the BL dimension). In the BL dimension, the posterior teeth of the upper jaw 
showed a greater increase in size than the posterior teeth of the lower jaw. This may be due to 
the longer period of time over which these teeth develop, with the canine and second molar 
having some of the longest periods of development in the dentition. Unfortunately, as the 
supernumerary tooth observer used a different recording procedure to the hypodontia 
observer, it was not possible to report standard deviations for the S group and the C(S) group 
by tooth type. As a result, this study was not able to investigate patterns in the variance and 
variability of changes in tooth dimensions within the S group. 
 
No relationship was observed between adjacency and tooth size for either hypodontia or 
supernumerary teeth.  Such a finding contradicts the results of Garn and Lewis (26) on 
hypodontia patients, who found that there were differential effects on tooth size reduction in 
individuals with tooth agenesis. However, their study focussed on third molar agenesis and 
cases of multiple agenesis, and thus is not as comprehensive in its scope as the current study. 
The inclusion of more varied and more minor cases of hypodontia in the present study may 
have made it more difficult to detect adjacency effects in the dentition. In particular, the 
absence of certain teeth may have a stronger influence on adjacent teeth than others. Due to 
the limited sample available for this study, it was not possible to test this theory with the 
current data. 
 
In Tables 2 and 3 data are given for patients with hypodontia and controls in females and 
males, for left and right sides separately. No evidence was detected of a systematic 
asymmetry, and the results for individuals with supernumerary teeth and controls in Table 4 
are given combined.  
 
A link between the relative location of the supernumerary tooth and larger tooth dimensions 
has also been suggested for supernumerary teeth (9). The study of Khalaf et al. (9) of 
mesiodens supernumeraries showed a statistically significant effect for the upper incisors and 
lower lateral incisors. While the other teeth in the supernumerary patients were also larger 
than controls, this difference did not reach significance. In the present study, the effects of the 
position of the supernumerary tooth on tooth dimensions were tested throughout the 
dentition, and no pattern was observed. Indeed, the results of this study indicate that the 
influence of hypodontia and supernumerary teeth on tooth dimensions can be seen throughout 
the dentition and, in the case of hypodontia, that the strength of this effect is linked to the 
number of missing teeth. The findings of this study therefore support the theory of Brook (1), 
which posits that the dentition acts as a single developmental system. 
 
The results of this study emphasise the importance of dental measurements in investigating 
the aetiology of dental anomalies. This study has focussed on MD and BL measurements, as 
these are the most commonly reported odontometrics. However, clinical observations indicate 
that the variation in tooth morphology resulting from hypodontia or supernumerary teeth is 
not just in size, but also in shape. This emphasizes the need for more detailed measurements 
of tooth dimensions and shape in order to better understand the aetiology of these defects. 
Such measurements could be achieved using 2D and 3D imaging methodologies (such as 
those used in 27), which are now beginning to be applied to the investigation of 
developmental defects of the dentition (e.g. 9). Further application of these new technologies 
to the study of the relationship between hypodontia and supernumerary teeth and tooth 
dimensions may help clarify the aetiological links between these conditions and the 
determination of patterning in the dentition. 
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Table 1. Intra- and inter-observer reliability for the hypodontia and supernumerary tooth 
studies. 
 Difference in means (mm) 
Intra-observer  Inter-observer 
Hypodontia observer   
MD 0.0015 0.0704* 




MD 0.05 0.04 
BL 0.00 0.02 
* p<0.05
Table 2. Tooth dimensions (mm) in female hypodontia patients and the female hypodontia control group. 



























Mesiodistal              
16,26 10.55 0.51 4.8 10.75 0.61 5.7 9.76* 0.71 7.3 9.82* 0.79 8.0 -8.1 
15,25 6.77 0.48 7.1 6.77 0.53 7.8 6.21* 0.67 10.8 6.40* 0.61 9.5 -6.9 
14,24 7.01 0.50 7.1 7.06 0.55 7.8 6.64* 0.65 9.8 6.83 0.45 6.6 -4.3 
13,23 7.55 0.57 7.5 7.63 0.50 6.6 7.44 0.56 7.5 7.42 0.43 5.8 -2.1 
12,22 6.63 0.75 11.3 6.74 0.65 9.6 6.07* 0.95 15.7 6.28* 0.61 9.7 -7.6 
11,21 8.75 0.56 6.4 8.64 0.63 7.3 8.29* 0.63 7.6 8.12* 0.76 9.4 -5.6 
36,46 10.89 0.50 4.6 10.90 0.59 5.4 10.33* 0.78* 7.6 10.50* 0.68 6.5 -4.4 
35,45 7.34 0.52 7.1 7.22 0.46 6.4 6.84* 0.85* 12.4 6.75* 0.81* 12.0 -6.7 
34,44 7.02 0.57 8.1 7.06 0.46 6.5 6.72 0.53 7.9 6.73* 0.57 8.5 -4.5 
33,43 6.65 0.46 6.9 6.73 0.52 7.7 6.11* 0.47 7.7 6.28* 0.48 7.6 -7.4 
32,42 5.93 0.43 7.3 5.91 0.42 7.1 5.62* 0.43 7.7 5.62* 0.51 9.1 -5.1 
31,41 5.55 0.70 12.6 5.93 0.37 6.2 5.10* 0.45* 8.8 5.11* 0.62* 12.1 -11.1 
Buccolingual              
16,26 11.23 0.43 3.8 11.26 0.43 3.8 10.61* 0.64* 6.0 10.56* 0.87* 8.2 -5.9 
15,25 9.35 0.56 6.0 9.28 0.62 6.7 8.65* 0.76 8.8 8.75* 0.75 8.6 -6.6 
14,24 8.95 0.54 6.0 8.98 0.49 5.5 8.52* 0.77 9.0 8.50* 0.78 9.2 -5.1 
13,23 7.81 0.67 8.6 7.84 0.67 8.5 7.42* 0.50 6.7 7.32* 0.62 8.5 -5.8 
12,22 6.40 0.74 11.6 6.38 0.69 10.8 5.89* 0.87 14.8 5.78* 0.72 12.4 -8.7 
11,21 7.12 0.56 7.9 7.11 0.58 8.2 6.60* 0.93* 14.1 6.62* 0.80 12.1 -7.1 
36,46 10.61 0.47 4.4 10.62 0.51 4.8 10.03* 0.50 5.0 10.06* 0.46 4.6 -5.4 
35,45 8.54 0.75 8.8 8.49 0.58 6.8 7.96* 0.49 6.2 7.73* 0.85 11.0 -7.9 
34,44 7.86 0.84 10.7 7.94 0.70 8.8 7.06* 0.60 8.5 7.14* 0.64 9.0 -10.1 
33,43 7.05 0.62 8.8 7.27 0.55 7.6 6.15* 1.07* 17.4 6.45* 1.04* 16.1 -12.0 
32,42 6.32 0.55 8.7 6.34 0.48 7.6 5.72* 0.46 8.0 5.68* 0.49 8.6 -10.0 
31,41 6.09 0.56 9.2 6.07 0.44 7.2 5.53* 0.51 9.2 5.39* 0.66* 12.2 -10.2 
 * p<0.05 when mean dimension was compared with control group 
** p<0.05 when the variance was compared with that of the control group 
Table 3. Tooth dimensions (mm) in male hypodontia patients and the male hypodontia control group. 

























Mesiodistal              
16,26 10.64 0.62 5.8 10.73 0.64 6.0 9.92* 0.65 6.6 10.02* 0.82 8.2 -6.7 
15,25 5.84 0.68 11.6 6.77 0.33 4.9 6.32* 0.68 10.8 6.48* 0.53* 8.2 1.5 
14,24 7.01 0.45 6.4 7.06 0.45 6.4 6.69 0.67 10.0 6.69* 0.62 9.3 -4.9 
13,23 8.01 0.47 5.9 7.94 0.38 4.8 7.59* 0.56 7.4 7.30* 0.53 7.3 -6.7 
12,22 6.87 0.58 8.4 6.92 0.49 7.1 6.08* 0.68 11.2 5.79* 0.73 12.6 -13.9 
11,21 8.97 0.52 5.8 8.97 0.66 7.4 8.48* 0.84* 9.9 8.44* 0.94 11.1 -5.7 
36,46 11.18 0.64 5.7 11.29 0.53 4.7 10.53* 0.90 8.5 10.61* 1.06* 10.0 -5.9 
35,45 7.19 0.36 5.0 7.24 0.43 5.9 6.78* 0.72* 10.6 6.88* 0.64 9.3 -5.3 
34,44 7.18 0.49 6.8 7.22 0.47 6.5 6.74* 0.38 5.6 6.82* 0.49 7.2 -5.8 
33,43 6.98 0.38 5.4 7.02 0.47 6.7 6.57* 0.46 7.0 6.49* 0.47 7.2 -6.7 
32,42 5.95 0.26 4.4 6.04 0.45 7.5 5.68* 0.30 5.3 5.54* 0.58 10.5 -6.4 
31,41 5.48 0.35 6.4 5.68 0.87 15.3 5.19 0.69* 13.3 5.00* 0.74 14.8 -8.7 
Buccolingual              
16,26 11.57 0.43 3.7 11.51 0.46 4.0 10.98* 0.70* 6.4 11.11* 0.75* 6.8 -4.3 
15,25 9.36 0.52 5.6 9.30 0.84 9.0 8.72* 0.93* 10.7 8.59* 1.00 11.6 -7.2 
14,24 9.28 0.54 5.8 9.36 0.61 6.5 8.68* 0.94* 10.8 8.56* 0.96* 11.2 -7.5 
13,23 8.16 0.78 9.6 8.06 0.64 7.9 7.54* 0.59 7.8 7.49* 0.37* 4.9 -7.3 
12,22 6.56 0.62 9.5 6.51 0.65 10.0 5.72* 0.66 11.5 5.33* 0.88 16.5 -15.5 
11,21 7.37 0.62 8.4 7.23 0.69 9.5 6.64* 0.89 13.4 6.75* 0.91 13.5 -8.3 
36,46 10.85 0.33 3.0 10.78 0.44 4.1 10.26* 0.69* 6.7 10.36* 0.63 6.1 -4.7 
35,45 8.55 0.61 7.1 8.63 0.47 5.4 7.90* 0.76 9.6 8.00* 0.73* 9.1 -7.5 
34,44 7.90 0.67 8.5 8.09 0.46 5.7 7.28* 0.60 8.2 7.42* 1.03* 13.9 -8.1 
33,43 7.31 0.64 8.8 7.46 0.69 9.2 6.48* 0.67 10.3 6.73* 0.64 9.5 -10.6 
32,42 6.21 0.50 8.1 6.41 0.58 9.0 5.45* 1.11* 20.4 5.44* 1.12* 21.6 -13.7 
31,41 6.14 0.54 8.8 6.15 0.52 8.5 5.16* 1.00* 19.4 5.40* 0.79* 14.6 -14.1 
* p<0.05 when mean dimension was compared with control group 
** p<0.05 when the variance was compared with that of the control group 
Table 4. Tooth dimensions (mm) in patients with supernumerary teeth and the supernumerary 
tooth control group (data from males and females combined). 
Tooth Control Supernumerary 
tooth patients 
% difference 
Mesiodistal    
17,27 9.40 9.54 1.5 
16,26 9.73 9.87 1.4 
15,25 6.34 6.44 1.6 
14,24 6.70 6.82 1.8 
13,23 7.57 7.79 2.9 
12,22 6.79 6.97 2.7 
11,21 8.69 8.83 1.6 
37,47 9.81 10.40 6.0 
36,46 10.76 10.76 0.0 
35,45 6.74 7.13* 5.8 
34,44 6.96 7.08 1.7 
33,43 6.57 6.78 3.2 
32,42 5.73 5.71 -0.4 
31,41 5.19 5.29 1.9 
Buccolingual    
17,27 10.83 10.97 1.3 
16,26 11.08 11.10 0.2 
15,25 9.23 9.30 0.8 
14,24 9.09 9.18 1.0 
13,23 7.49 7.78 3.9 
12,22 6.08 6.24 2.6 
11,21 6.81 6.72 -1.3 
37,47 9.98 9.71 -2.7 
36,46 10.44 10.42 -0.2 
35,45 8.42 8.33 -1.1 
34,44 7.86 7.86 0.0 
33,43 6.57 6.98 6.2 
32,42 5.72 5.56 -2.8 
31,41 5.40 5.47 1.3 
 
* p<0.05 when mean dimension was compared with control group 
 
 
